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. RP-Sanjiv Goenka Budge Budge Generating Station i E
‘"\ S e 3 X250 MW Coal Based Thermal Power Plant + Lim

ISO 9001:2015, I1ISO 50001:2018, ISO 14001:2015, I1ISO 45001:2018 & ISO 27001:2013 certified

Major Landmark Unit-1 Unit - 2 Unit-3

coD 07.10.97 01.07.99 28.02.10
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L - Sanjiv Goenka . . : Il
I Growp Brief introduction on BBGS, CESC @_’@ E

Growing Legacies

120 year old fully integrated private power utility engaged in Coal mining,
Generation & Distribution of Electricity

567 sq. km distribution license area in Kolkata & adjoining districts

3.4 million consumer base

Budge Budge Generating Station amongst top performing power
plants in the country

Certified with 1ISO 9001:2015, ISO 14001:2015, ISO
45001:2018, ISO 50001:2018 and ISO 27001:2013

Zero Liquid effluent discharge Station
100% Ash Utilization

First Coal based Thermal Power plant of the world to
register two of its innovative projects with UNFCCC as
CDM projects
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01 Annual Generation Auxiliary I.’OWCI'

(mu): 5,330.688 Consumption

(%):7.89

Specific Oil
Consumption
(ml/kWh): 0.145

Plant Load Factor
(%): 81.14

Plant Availability
Factor (%): 93.63

Specific Water
Consumption
(litre/kWh): 2.04

Gross Heat Rate

04 | (kcal/kwh): 2268

S
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Growing Legacies

PAF, PLF, APC Heat Rate
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2% pp-sanjiv Goenka Best Practices adopted based on 20t CE

‘1’\( Group + -

Growing Legacies BenChmarks : ED
1
MR Best practices [RLE A, Best practices
Benchmarking P Benchmarking P

LT VFDs
Boiler re-

insulation based

Blade vibration monitoring
on thermography

system

HP Heater tube
cleaning

PADO (Performance analysis,
diagnostics & optimization)

Online Coal GCV

Isokinetic sampling, dirty air Analyzer

testing.

Optimization of Conveyor Remgte .

Belt Loading Factor. Monitoring
System
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Growing Legacies

Energy Saving projects
implemented in 2020-21

Investment
(INR Million)

Installation of VFDs in Overflow
Transfer Pumps (OTP) of BBGS Unit

#1,2,3

Installation of VFDs in Service Water

Pumps of BBGS Unit #1,2,3

Maintenance of APH seals, buckets to
reduce air leakage at APH of Unit #3

Replacement of 70W Sodium Vapour
lights with LED lights at Unit #3 boiler

area

Annual

Energy

Savings
(Million kWh)
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_x‘:,,-( RP- Sanjiv Goenka Energy Saving projects rp% CE SC

Group

implemented in 2021-22 T oeS
—

Investment Annual Savings | Payback
(INR Million) Energy (INR (Yrs)
Savings million)
(Million kWh)

Replacing existing Intake raw Water
Pump with lower capacity pump

Replacement of 70W Sodium Vapour

lights with LED lights at Main Plant and
Coal handling Plant
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Growing Legacies

Replacement of old Sodium Vapour
Lights with LED Lights at Unit 1,2&3
boiler area & compressor house

Unit#3 Ash Conveying Compressor:

Energy Saving projects
implemented in 2022-23

Investment Annual
Energy
Savings

(Million kWh)

(INR Million)

Rectify Air Piping at Unit#3 Compressed

Air Receiver, install separate

6 inch piping for Unit#3 Boiler area.

Replacement of one no of CCW Pump
with energy efficient pump for Unit#1-
2 ACPlant.

Cartridge renewal of BFP 1B
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’ LIMITETHD
Growing Legacies

Online Efficiency Based Load Prediction Module

* 3 numbers of 250 MW units in BBGS used to run at high PLF throughout the year for the last 10 years or so.

* Presently, with the penetration of Renewable energy it has become compulsive to run at low PLF (Part Load) for a
considerable period of time

* To operate most efficiently for any Station Generation, the Operation Engineer needs to know the best possible load
combination amongst the 3 units.

» Station Efficiency depends upon the Unit Heat Rates and Auxiliary Power Consumptions. These can be indicated by a
single parameter — “Station Sent Out Heat Rate”, which is dynamic in nature with change in Unit Generation. Due to
this dynamic behavior, it is impossible to determine the exact Load combination of 3 units manually so that the
Station always operate with the best possible Sent out Heat Rate.

* Areal time tool had been developed to find out the best possible Unit load combination based on optimized Station
Sent-out heat rate.

This Project First of its kind

It is a real time big data analysing statistical tool to find out the best possible Unit load combination based on
optimized Station Sent-out heat rate.

- Compares actual data with the model o/p for the best possible Unit load combination.

- Operating personnel can see, enter user inputs (i.e. Target Generation, Units upper & lower limit etc.)
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Growing Legacies

Innovative Projects implemented
(contd...)
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Growing Legacies

Unit Load Scheduling Module

System Control.

1 Lower Limit:
prediction.

prediction.

711

125 |125 160 251 [251 [258 |l

Operator Preferred Load

Unit-1{Unit-2]Unit-3] tation

233 24 254 [711

Update Schedule

Unit Wise Load Distribution Based On Optimized APC

Unit Wise Load Distribution Based On Optimized Unit HR

Unit Wise Load Distribution Based On Optimized 50 HR

Cost Impact :

GCal, based on sent out heat rate.)

and APC can be achieved.

estimated and actual parameters.
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+@CESC

1 Station Demand: Total target Station Generation given by
Minimum Unit Generation allowed for load

1 Upper Limit: Maximum Unit Generation allowed for load

aton Leman emand Auto/ Manua
Unit-1Unit-2{Unit3{Unit-1]Unit-2]Unit-3

Demand Auto/Manual: Auto tracking Enabled.(i.e. Station
generation target will follow the actual generation)

Operator Preferred Load: Overriding Load set point (ignoring
recommendation) given by the operator.

Improvement (reduction) of overall station
sent out heat rate & reduction of sent out cost (For the
month of October 2020, potential of savings was 862.7

Instant Solution — Operator doesn’t need to calculate
manually each time for best load combination.

Enhanced Target Achieving - Optimized Station heat rate

Better Monitoring - Reduction of deviation between

cn
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Growing Legacies

Innovative Projects implemented
(contd...)
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Growing Legacies

LLLLLLL

Unit Wise Load Distribution Based On Optimized SO HR

e e e
Model O/P Recomm/Optm/ Estm Recomm/Optm/ Estm

Recomm/Optm/ Estm Recomm/Optm/ Estm

[ omnenied| 230 | 255 | 224 |22a| 258 | 254 | a1 | 711
-

Unit HR (at recommended load) _|

SO HR (at recommended load) _|

APC (at recommended load) _|

Operator overide load | ”

SO HR (at operator overide load) _|

Uniqueness of the project

* (Cost effective- zero investment, a complete

in-house project

* Zero maintenance cost

* Reliable and sustainable solution

* Instant Solution Enhanced Target Achieving

* Can be easily replicated

2311.63  [2289.66]  2318.9  [2325] 2280.29 [2292.06] 2302.55 [2301.79
2508.09 | 2478.7| 2547.66 |2531] 2459.27 [2466.88] 2502.82 [2490.98
7.97 | 7.62 | 8.35 |8.12] 7.3 | 7.07 | 7.83 | 7.64

233 | 224 | 254 | 21
2504.99 I 2547.16 I 2462.23 I 2503
Last updated : 19:35:40
U#1 PADO u#2 PADO |
_|SERVER SERVER |
u#L ‘;‘3 Iﬁz;ﬁ;l |‘-'_“‘3 DCs EMS SERVERI
OPC SERVER| OPC SERVER OPC SERVER|

Cisco Firewall

=
7

OPC CLIENT M/C h

Cisco Firewall

L

~
el

MS Excel
Solver VBA
engine

© WEB VIEW

C
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Growing Legacies

Heat Loss in Avg.
Gcal/month
(JAN19 to DEC19)

Gceal / year

Innovative Projects implemented
(contd...)

Before implementation

Rs (considering
1000/Gcal)

Unit Start up
Qil (lac Rs)

Total Material
cost (Lac Rs)

TOTAL cost
(Rs. Lacs)

14965

Heat Loss in Avg
Gcal/month
(OCT20 to JUL21)

179580

Gcal / year

179580000

1795.8

10

After implementation

Rs (considering
1000/Gcal)

Unit Start up
Qil (lac Rs)

1805.8

Total Material
cost (Lac Rs)

1805.92

TOTAL cost
(Rs. Lacs)

13097

157164

157164000

1571.64

1571.64

1571.64

NET Savings per annum (in Rs. Lacs)

234.28

ZERO INVESTMENT
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planned for 2023-24 T o

Investment Projected Approx.Savings
(INR annual Energy (INR million)
Million) | Savings (Million
kWh)

Arresting Air Leakage in Unit#3 APH

Arresting of Recirculation Valve Passing of
Condensate Extraction Pumps (CEP)

Replacement of old Sodium Vapour Lights
with LED Lights

Belt Conveyor GTU Counter Weight reduction
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Growing Legacies

Renewable Energy on site Capacity

Solar Cells over car parking roof

Solar Cells beside canteen

Purpose

To supply power to
the Gate Complex
Building , which is an
IGBC Platinum
certified Green
Building

To supply power to
the Air to Water
Generator at
Canteen, which
generates potable
water from ambient
air

© Confederation of Indian Industry

LIMITEDTD

Energy Generated
(kwh)

Installed in
March,2022.
Generation in FY 22-
23: Around 12 MWh,
in FY 22-23 till
June,23: Around 5.5
MWh

Installed in
March,2023.

cn
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Growing Legacies ASh Utilization

otegory | Uses ofash 100% Ash Utilization

1 Bricks / Blocks / Tiles / Cement

Structural filling Aerated concrete blocks

2
3 Land filling
4

Roads & Embankments

Barge
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B O e Ash Utilization +

LIMITEDTD

2020-21 2021-22
100% Ash Utilization 0.004

9,0

 Comeniconoee
b

2022-23

e
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Growing Legacies

G CONCRETE USING BOTTOM ASH OF THERMAL

Environment Management
Innovation

sfresr & Bro, ¥z
dw B ot & P e

' 3 it
nted to the patentee for an invention

PATENT ON CONCRETE FROM BOTTOM ASH
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Growing Legacies Em'SSIon LI M

2020-21
2021-22
2022-23

Unit #1 & 2 SPM average Unit #3 SPM
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Growing Legacies Em'SSIon LI M

NOX

1000

600
900
800 500
700

400
600
500

300
400
300 200
200 .

Unit 1 P
. 100 Unit1l
100 Uniz2 Unit2
Unit 3
0 0

2020-21 2021-22 2022-23 2020-21 2021-22 2022-23
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Growing Legacies EmiSSion

Systems implemented

1 [ Ammonia Dosing System {

Air Heater oatlet toarads
E&FA- FPas Inlet Dhaet

46 1 holes ae facing
toarawd s BEE P and aloog tha fhaa

Tuath direr firm

2 | DE & DS System

3 | Dry Fog System

4 | Water Sprinkler System

Dry fog system at Wagon Tippler

‘,‘.;

IS .

i
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Water LiMITED

Growing Legacies

River Hoogli | Y

| Raw Water I—VD
< Treatment
|| Plant " I®
T
>D Station
Turbine LService

Condenser

Municipal
Drain

CT Blowdown

Hot Water

Cold Water'

Cooling
Water
Pumps

Cooling Tower
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Growing Legacies Water LI M

(O — :

T Purnp

3.5
Statutory Limit 3.5
. B

Dre-watering Bin bt ash Szal bough
hopper of Bailer

205

SR Purnp 2.25
7 2.04 2.04
2

Settling Tank

it
HP Purnp
M‘O 0.5
aka-up Tank. {
[Sour‘oe ! C'IPb.:-owdown] & 0
LP Pump 2020-2021 2021-2022 2022-2023
Zero Discharge Bottom Sp. Water Consumption (litre/kWh)

Ash System
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Growing Legacies

Power Mongoring Expert

(

L1 GEN Y 2564

Qa0 01 | | Damxaea Ak

Ut 22

ANY CONIROL LOOP UNHEALTIL
HOTAELL DL BSIATION DAMC J8TH P CTRL DESTATION
FULNACK PREASUS DY BALYLCTILOVIATION
MLLATENP DEY BN ML CTHL DEVATKIN
LI TEAR DEV LOAD CTRL VAT
MILC TP IR APRDY BT TEN CTAL DEVATION
MLLD TR DEY APROY LT TENDCTRLBCYLION
MILLE TE OFY AMDS PR CTRLBRYIATION
I1C0 PRCTI DTN WDC CTHLBEY
DAY LY
s
ANY PARAMETTR SUL
0 A CURKENT NS MESSCRE
0D CORRENT DOILIR TRV PRISSARE
BAACCRALNT CONINSEA \UCNNY
IABCRMNT 12 EXBAINT HOOD TEMP
ABACURKINT ALY STEAN TENPERATURE
ACvEXt ABCVRIENT R ATEAN TENFIRATIRE
PO B CURBENT IAPRESSCRE TOTAL AR ILOW
DA PRESSURE INCWMUE P RATE _IDROGEX PRISSIRE

RGENCY SLTUATION

T CTRLDEN AT
TR CTRLBELAION
MLLAPALON DY
VAL TA PN DY
MILCTAFLON DY
MILRTATLON BEY
NUBTARONBEY

COLD GAS TEMPERATURE
NOTLEVEL
CWINLET TENPERATURE
CW OUTLET TEMPERATIRE
GTUINDING TEMP
RH MRESSURE
TTW YAKE UPRATE
BOT Gas TEMPERATURE

Maint Query&  Asset/ob  Others  Documents Close
Regime  Repos  Add/Edt

ASSET CATEGORY

. 132 KV SWITCH BaY

© Confederation of Indian Industry

4 220 KV SWITCH BAY

Sub Group  Critical Asset Station

) BOILER & AUXILIARIES

BOTTOM ASH HANDLING SYSTEM

J COAL HANDLINC

J CONDENSATE TRANSFER SYSTEM

CT.OWACW 8DHC :
o data to display

4 DIESEL GENERATOR SYSTEM
) DRINKING & SERVICE WATER SYSTEM

L) FIRE FIGHTING SYSTEM

Plant
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Growing Legacies

e
-
b

36K

hello,
future of

Solar Powered Air to E- Vehicles GREEN BUILDING
Water Generator

SPICE GARDEN BUTTERFLY GARDEN URBAN FOREST (MIYAWAKI)
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Grou . . UL
a T Involvement & Monitoring + LimiTED

 Main Plant Operation & Fuel-Ash Operation Departments in Budge Budge

Generating Station are given separate APC target in each FY.

All Departments along with individual officers are given separate targets for Energy
Conservation programmes.

All Employees are encouraged to participate in “Kaizens”. Certificates & token
appreciation money are awarded to the participants.

Cross functional teams are formed to implement different projects

Awareness programme carried out throughout the year through Training, Seminars
& Benchmarking visits

Awareness building campaign carried out for local communities through
participation in Science Fair, Knowledge Carnival etc.

Daily early morning SMS is generated to Top Management regarding critical KPIs
including Heat-rate & APC.

Heatrate & APC are thoroughly discussed in Management Review Meeting chaired
by the Vice President. Gap analysis, CAPA are discussed, budgetary provision made
(if required) and timeline fixed for implementation.
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LIMITEDTD

Growing Legacies

ISO Certification Valid Till

Quality 1ISO 9001:2015 01.06.24
Environment 1ISO 14001:2015 01.06.24
Safety ISO 45001:2018 01.06.24
Energy 1ISO 50001:2018 26.02.25
Information 1ISO 27001:2013 30.10.25
Security
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Growing Legacies

1.

/]

Confederation of Indian Industry

& fur SHEs

Certificate of Award

India

............ O nring

WATER NEUTRAL SUMMIT

This is to certify that

Budge Budge Generating Station/CESC Ltd, Pujali
has been awarded as the 1% Runner Up (Large Sector)
I I I under innovations in Energy Efficiency
Category in the 6™ Edition of
Cil National Energy Efficiency Circle Competition
held on 14-16 July 2022.

6™ Edition of Cll National
Energy Efficiency Circle
Competition

“Date: 16-07-2022 (Certificate No. ELI2MAIT

Cll national Energy Efficiency Circle
Competition (1st Runner-up)

uAnonui
ENERGY
MANAGEMENT

: et International Convention on
Excellent Energy Efficient Unit 2018 from CII Quality Control Circles Award Asian Power Award 2017

= ——
SVIRONMENT PARTNERSH

“sGass |CCOEnvironment
. Excellence Award

i '
- 4
® EAGES
T AR
CENTRE FOR SCIENCE AND ENVIRORSENT
GRS WATING SROIGET AWARDS

National Energy
Conservation
Award 2016 (2"9)

© Confederation of Indian Industry

Best Power Plant in India By CSE
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LIMITEDTD

Thank you
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